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Abstract of JP4287922 

PURPOSETo further improve cleanliness 
without making particle remain on a substrate 
surface when cleaning the substrate surface 
and rinsing it successive ly by pure water while 
rotating a semiconductor substrate. 
CONSTITUTION:Specified cleaning treatment 
solution 4 is first supplied to a surface of a 
substrate W from obliquely above in a cleaning 
treatment process A while rotating the 
substrate W horizontally under a clean 
atmosphere. Then, in a rinse treatment 
process C, pure water 6 is supplied to a 
surface of the substrate W from obliquely 
above. In a draining and drying process D, the 
substrate W is drained and dried by fast 
revolution. An end period of the cleaning 
treatment process A and a starting period of 
the rinse treatment process C are overlapped, 
and an end period of the rinse treatment 
process C and a starting period of the draining 
and drying process D are further overlapped. 
Clean inert gas N2 is supplied to a center part 
of the substrate W in from overlapped process 
C1 to the draining and drying process D. 
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(2) #W¥4-2 8 7 9 2 2 

1 2 

H*HFSt#©<BH] *&-5V>«!|$BI¥2-5 1 2 2 9^SI'IS^$tlfct)ro 

SStR^HWErtE^teiaj^tJT^S^tSCtStJSi [0 0 0 3] 

tr*»*B 1 KB*©lllE5$a®$&Sm BBWjWWfc L A 5 1 T *Wffl ¥^S^©ilSft«ift 

»BCftiMaa«S*«!*tl/TS«©«»±**6ft cally Clean Surface) fc»3l***Bf U->flStHII© 

±«ttHt*«©ll*tt«t©WT?»X«ll/XA'*tt [0 0 0 4] W5, ±Gft#«9«IIX.fciaa©£C© 

g 2 ceftcBe^vft&mtfGNTt ±5 cm* f ©*ih»s x hs«f b-cn wunw) **©^rk 

bfcu^^fflffiasg. fttiwsttfflaiiicjttrb. u>xx8Trtxe.©^ 

[0 0 0 1] i*«TJ*4Vi*>6r**. #38lJittJ:©«fc5&»H*fc« 

^5xsffi^©«cMass(e;Tmics«ti&-r5)S(i « tt-?s«©3seft&«8u ?t^sg^-*6*-tf'j >x5a 

7jfit*Jl (HF) ©*8K. *-©f6© aTSltefc. /^-r^ jr^S*««Hfc3aBS*av» 

sr«*«*fc«t«u>xfta»r«s«D«»-r**^K [0005] m~m\tn-7-j9)W& 

*»aii«*aiBffl8*s»WE-©*sft**-rsfc» ^h*«hu »nT«±ewH©««*a*jiv^ 

[0 0 0 2] C-pViTKWTS. 

t*:0*v*£&*&V>£dlcT6fcA. igfcfittfflJU $ 5 0 0 0 AovU3>NHMdl(th-SI0i)«flljRU 

i©89fflatbr*ffljaai8^8*>isn , rv>s. $ £©^{^(^^©±£2 sxo^yft**©* 

A«»«©gffl(c»»s^f4*&. nwamasi 40 g«(HF/fcO) ^bTiwwbRtfxy^ 

SC*^T. *e#U»Sfi©«BncttSb&J5»tt ?3tl38?fcft*B««TSgT*.*ft»ftl8©Xy 

*«», ««**©*Tffl*r*«»««SIB8*-r4 5 1 >^5^li>->'Jn>-?x/Mc^bTSit*|S]<!:*¥ 

^bTC©a©^ffli!ia^)StbT(i, ft *|Ui:CJBffT*.Slt*^©EJt:»t. itbT^S 

* J: 0 W A«*ffl«Afflll«K:#ai»B!BB 6 3-338 £« fe© t#A &tl«. 
2 43&«lcBB*Snfc*>© CRT«*flliV>5) - * 

6HF + S iOj-»HjS i Fe + 2 Hs O -(1) 

^uTHjS i FBtt^+th^JV^D^r-fK-rftSo fc S1"7yfl:**©»JSA»5a5®^3SSa(HF/H l 0)C«fc 

*, 8K$HS©»3-ttB»&n&K *¥^l6]^©7-y 0, IK©NH©MflJIMi9miCJ(lft«4(t«. * 

ft**©«*»0Bav». *¥*W©Xyy>yRj6:tt. ©BStt5jeCCJ:*t>©-p*S. 

S i 0 2 + 4HF + 2H20-S i F, + 4H l O -(2) 
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(3) 



-287922 



T*¥fciSi**a 7 ?fls##fc ± 0 . Sie^iS»r(i)SCK 

[0 0 0 6] m»2 : H6-H7#fia) ->>j3>a» 
fcK ( t h-S i 0 2 ) fc^CBS U fcA7 •> >J 3 >ffl$ffifc 
7yft**<0*««(HP/BiO)ftjBaiS6-r. *LT^7 

5.£©A7->U 3>©gB«$#ttf;:&?TV>5fc 

«©hbt, »ffi-««xt8Ms-ia«*n*ft©jwi 

[C^-frlcnD-f $OW5/iJ*S iOi-n^O (3CK H 

#S«&*0. 6 2 SumgSroaS^TfcS. £©£ 
5 leas bfc 3 d -f 'J * ©«s*«M7 -> 'J n > 

3. 

[0 0 0 7] 3nK^«>y*0tt*tt. MB-gE»Bft 

I«iBSi:t3S<^Ht*5ViT^7>'U3>©^ffl(c ! b4 
1*5. SP5ig6T^T «t5fc. J8tiB©^ffi(cttC©JSiB 
<nm.%<nm 4 fg©«BH(ct»fc 0 3 n-f yjl/i/ 'J aims. 
TS. C©3n'ry;l/->'J^tt^7-> , j3>©^®l^ 
6b&««0»H*5**-rs*»a:, #fflm*©E37 
yfcy-r*£*tli£LTJ84T3fc©£#A&ttS. K 



i/*u«»©«»a«sa»5t, a 

KWKtt«»©0.«8B©#l::3 D-f y;p-> u Xffimh 
itttffifc&O. l3 7T*TJ;5l->l 3 ^g?l'tt3D'f KS 

T«t>nr}inT^*«» (&ffi-@ffl©#B) -ros 

J0 [0 0 0 8] (UK 3 :tt*CJ:S'j;'X»*) 7„fc 

**®*»«(HF/fco)"eaa»flaift»*u 

7 v'J 3 >©«EIC«*©*«SSe U X¥BftttT 
H»cM*©*jB5:^6.-rt, ^©^ffilcli3P-f 

r*o*t«fc* , j>xiffla*-rntf3n-i'y;v>>ij*©4 

JfoWMtett*. £©££«. A7v"J3>©«Bd<a 

T3 n-f y **tftjsaft* :tat«t«. 
a? [0 0 0 9] (# *) 3D-f^;k>'J*tt, 7yflS* 
jf5rx-y^>^Lfc^©^7v'j3>S®©'5^. gffl 

^;k>'J*tt««©J9Hlt»4l/TV>*. «EoT3 3-f 

n-f ^;V->'J*ttS 1 Oi-nftOT*!], 7yfl:#g§ 
(HP)©«afc±0*4bfclB7yfl:ir'f*S i F< (X 
X) «t*jC(3)(0±3fc*Ha+©*»tKJ6LTft* 

Tsfc©t#Ae.n^. 



3S I F4 + 3H 2 0-»S i 0!-H 2 0+2H!S i Fe 



•(3) 



gtE (HP/a D>*8Wlftl«IPWi''j3 >**JB 

ftsnacttcto^Lfct)©, »5i-»tt«)»t©A 

*-^7;i/*n^r-f KHj S IFsi&tHtS i Fe-S i F4 
+ 2 H 2 0©<k 5 iZftMLTft&lftbOmAZft* 
COmy yfcn%S i F4t**»HtO*«llO*»*R 
JSLT3 n-f ;50i» U 3 nifcTf- 5 Stl 

5. 3D^^>'J*[iA7->'j3>©^HIc 

x7 d i /*^7-> y 3 >©^®ir^^-rntf . -ena* 
[0010] (ts tt) 3 n-r y * tt7 -y-fk*^ 
Sffi**iS*ttK*ofc^A7'> , J3>©gffi*<»H« 

c $ 6 $ n. *^TR'f ±0 TaB«*«t>na 

*T©HK:Sfejaan.&. ^*r>x«>^>;5 > i!!iai:U>X 

fflatta«wictft». si4fttitA7->'j3>ffl*iis 

£X7 a vOl<*^£*afcBffiS fcttfttf 3 n-f ^ 
[00 11] 



fc©£LT, KT©.fc3te*lSSfta. BPS, a»£H 
»T-eS«**¥iHlfiL.&**&-?-©8ffiK:Bf«©ft#«l 

ft»ffla-j-*ttjwaaiat. *^7?sis©*iBii«* 

©«Hicftabfc*»*aK!i>j-r*K««jftist*5 
«*i3sa«ffijffla*ttte*v»T. tt»«iai8©i»«3 

[0012] n£a2©ft9jB, a*ai©»wn*v> 

T, $SlCiJ>Xia©^»)i:^«^jiia©ii&»I<i:^ 
5 y 7*^ d ©*-;t-9 i/ 7*Ig* 5 ?SW 

««B©iiia«i»'C>cisi3»»-3T****»t*rt*»«tr 
[0013] »^«3©^^«, sas*^g»c«» 
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5 

t. *¥®«K-r3Sfi©BB«BttSffi$aag«fc. 3 
BJa«e»fcftR*ftfc3MB*«Pt. S«BBI;:»& 

» &&B&HT s #x y xm®^® t * *b l tb 

[0014] 

U >X IB© j&» £ £ y 9 XT 3 Z t tz J; 
□ XJH6BA/«**K:BlBSttfct»* 3 K bfc©T. 

[0 0 15] B^2&tfBBB3©£9h*tt. BBft 
BXBattflfc U 7XIg©BB t **— ? Xa 
*. a&fcy>XI«©B«iB««Bl8©»«i* 
*-/t-9 » Xatt, «*©*-/X-9 5/ Xlgfr 6« 
BBBlBfcfcWT. BB£7&tt;tfXB*¥Her« 
»SaHOE«s«C«£ffclRl*-3T**ft»tS. £ 

$Ts©-?i&5. cnicfco. £igs®bTg«g® 

[0 0 16] 

5. BlBBTOl©Bti£ft«ra®SBJH©¥JI 
SwTH. B2ttB#Hl©3BHftB»T5©fcBVJ& 

n z i§tes;SMfflaKB©8{BSfii)s &*rsffift&B. 

•f^BSTabS. C©£ftffBB», H*Ltt^XK> 
*yXfc, xe>*y7AI3n2ftSKWHM9lT 

BfK©@ea*T?*¥ii(E , r*xfcr>^ir»d'2t. x 

K>*yXW*BB»*r*¥R t, ffiR 

W© ±^^ffi5SSffi icEB a tt&ftft ftfttt y 5 Xtf 

xjv 7 1, »«w©±»^BflwaicEB*n 
fc£B£a©tt£*ftfflr«ttiiHi i o ttjuttr* 

0, XK7#yXrt*a«»a+*;:£fc±9B»*B 

[0017] mmm/^5SL^m*m/X)V7 

B. *n*n*»«4, B*6£BBBtt©aBffii:b 
T««w©&»±£;i>&«a£fc-ffl>a0T«Bb. S 
BBBtfcP *&*Wfc#*^fcttTftlW-* J: 3 KB 

Battxv**. err, wfteBBi&wc/h3<a^a 

n, *BBBT?ttxe73 1 ir5'*2©BlH««2aift 
#^£©T8M£®#5;t»lC0 = 2 0° Kf&JgSttT 

^•5. *L.ryx;i/5. 7«kog«w±^«&sn;fc«; 

#®4. **6BB3»t>©*BlE~G-ejS-rJ:3K. 9c 



(4) ft&B¥4-2 8 7 9 2 2 

5 

©«B^fcBtt©K»B#BBanTB-fcft»«a 
tf*&an*. fcfc, ±E/X^5, 7©fl«&P©Jgtt£ 
BfiX >J 9 HttC»BbTftBBB*«B»B*tfi¥fc 
aBBtbT«Bt-*«fc3fcbTt>AK 

[0018] BtiJBl 0B, B»Utlr>B#B**»&© 
*«B*7r-f^-l lS^UTSfiWCSBlcBBW 
U *©EB**B*7r-f/X-i2«M/TB*btt 
^gftXTlzmt* JBKBTOeettfttBftOBfIB 
if K-eBJM&S'rscifcJ:!?. BAHJtTBBBOBft 
* © x 'J 3 7BlbB©x y y>dn»*B7B 

B**HJ-r*J:3 CBBSnTW*. 

[0019] KTB 1 S#fiSbTB*« 1 izfazmo 

m^mzmtz. ftr, xfcr7*yXWfcBB'i*a 

XATB E ©BBBHBTT?»«W**TB(6 b»*» 
6. *©BBfc7yfc*B©*»«(HF/tO)ftl«Bi: 
bTBft±**6«»b. &«H©SE£ft# (5-Th 
X9?>in fS.tttaSl 0T?1BBB©*>U3>B 

JP fl:R©iy3 1 >yB4ft«ffl-r*t, Xrs/XBTB, 
£«W©SffilC7yfc#B©#BB4 fc«# 6 $ t <feK 
BB«tbTB»±**»6«IWa. BBBB 
ISA ©&S8 1 U >X IS C ©S&S8 1 5 9 X 

Sit, Bttfcbfc^^'jn^oSBSIfcJaraK ^ 
7 -7 'J 3>©*H&X7DX;WS^it*^lcBttia* 
&l>J:3fc:T*. 7ryXC7?B7yft*B*BB4© 
&fi* 6 «B«bTBBbSfiW©BB« U 
7Xf£. Xr?XDTtt«*4©»i&*il:». SffiW 
S BBBB b TSfiW©gffilc#t b KB 0 « 

5<? Brf*. 

[0020] ±iB©<k 3 {cft^s&axs A©BW t 'J 7 
xiac©»»tt*-/i-?yx*'e-. eiiftbfc^ 

7^'J3 7©BB*«*"CBK ^7-7U3 7©BB* 
X7 n X^S^it*^lcBffla«&^J; 3 C t 

(CSBd-ttft V)T9 'J -7££-B!nJ-h-r5 C 
*. '6te*lc. B4H«Ml£ftft£n©JHBtJtii« 
f5X771?»IJ. B^GlBXTj/XAtXxyX 
Ct©Wfc. BB©BMnH«ttBb^«^69b. G 
40 2BXT-yXA©»BtXxyXC©fflB&^- A-7 
yXa-&fc«^*^f. r©y?7*»6B*Bl©BB 

c*nBaws«B^©/t-y<< ^^©fMW»Bwr* - 

t)8*WBTa. C©X57T?B-7»J 3>>7XA©«-&K 
OV»TB*l/&*«. *9XStR©®^Tfe^^©^*$ 
Bt«. 

[0 0 2 1] ±EB*BTJttXTyXA 
g) C*V>T, 7yft7KB©*BB(HF/HtO)*fflHSt> 
©icotoTBSbfcat, wniiB«iii:ift<BSB3ES 
JnAT^ifil-SCt^TtS. «jt«->'j3>S«©B 
50 ®*a+AgS5-f My^^jTrftB^Ctt. ±EB 
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(5) 

7 

3>J> C (CH,)j (C 2 H<OH) OH] t. 

cn&rra*fc**xtt*aatta«&jnLfcfe©«# 

C1/H 2 0 2 ) .7yft**ttB*IK (HF/HNOj) 

awaken*. 

[0 0 2 2] 08~01 0tt»*«2«D«MlcH-r?.t) 

©t. 08ttss©8t#jaaigo^fi$^-r0, 09 

tt*©^ffiai8A~DtttJST5*'rA5 1 -*'-K 20 

W#« 2 ©fgqUtt, 0 8~S1 0Cw1M:3 
K, *»ffiai8A©K»fciJ>Xl8C©»»£fc:j- 
26lC>J>XlHzaC2:MH0ttji 

iaDtomfcjBr*-;t-9y^a:aci««(t. as 

-t-/t-5yyiiCi *&fS«JK»lSDK*^ 
T, «RWOH«»t»*fcrttfT»^ W»y 8 J: D ffi 

[0 0 2 3] £:©»-*- A-5y7l8Citt. Stt iP 
ft b!tg&Wrogffl£X7 D vOl/fc^trafflft tSttS 
■B-ft^feft-PS^. IPS. 01 0T?jpf«fc5t, #X# 
«&/ X^8 <fc 0£«W©l5ie«piL>tttjfc$n&?Safca 

x^mm^-oxmmzmxi, *fi*««!i8Effl±ta 

x7ny>ft£t*H«iS»*»Mtv>©-c. 
H&*©x7nyjW*8«wt|ftt;rr5©£lll»-ra 

iftj&TSCttckO, *«©*Jfe«©«<»&8£*?»# 
fcff3iia:«fe**. *LT«ffl<S*l8D©8»ST? 
tit. mm%\z <fc D*Hft+©x7n vOMitliattft 

y*jWt»rsw«i±< *<»:*. **, #x&j&y 
X* 8 ©Tig t S«W £ ©fBMlESi L tesgffii&acglB 

[0 0 2 4] HI 1-01 2tt»*«2©5EMSSS|JfiT 
Sfc»©gB. W5»#a3©f69!t«.&£80!iaBt 40 

n-rsfc©-?, 01 1 «-5-©^jsesj^g©¥®0, 01 
2tt*©«aHHT»**. ::©*jfiWSl«, xk>? 

**y x*6 x^i. ssw©gffl{c 

AWcrsMwoMHCHbXHRnrjhmt 1 9 1, 

&a£I§2 o M>MDA4i^m>kM»BM2 0 

©±g2 1 1. sisffla$ig2 o©T8fc#K3nfcifi 

3£«AabTl*l). *K>*5rXl*lSaM 50 



#H¥4-2 8 7 9 2 2 

s 

8»H«TT?aHEW*tt»T 6 J: 5 ««nt^5. 
fc*. 011 4>Off4 2 5 ttS«W©«2!8fi, 2 6 ft 
ffiaffln>^7. 01 2^<onn2\t7,\f.y^v9 2 
©Eft*-*, 1 3 fix 2 ©fm#-f Fg& 

2 2«±g2 l©n^«0Ann2 1 afctfKLfc 

[0 0 2 5] ±f3Xtf>^t2/^2ft. 05RLfcV>#&$ 

Btttaaan-MsD, ±#fifiT{gj§gs 

2 5£©WT»«W**tfau TBffifit?S*W©g 

y*2©|§8Rli, H9t*f«fc5t#fflaiSA~C 
Ttt«8 0 OrpufcWean. *«««iaDTtt3 0 
0 OrpmtKJtStlTH*. *bT'J >XIgC©^«3 

*t»T-*fclMHSfcaff **TWD 0 24££iS© * 

[0026] h®&#mmsx)V5&w) >xmm 
sX)V7\m%.mmzn. uxmfejX)v%\ti37,;x 

^X/X^a»#Sl 5tt0l 2TjpTJ:3t, #xft 
X)V 8 ©jS»7-A 9 S3t ASStt 1 6 1, £8 1 
6S*¥[HllE-rsn-^U-7^?iX-^l 7 t, n 
-^D-T^aX-*! 7S^bT3t«l 6S#»t 
*X7->'J>yi 8t*>6«D. ax*- /t-5yXl 
8C.*»6««JftfilI8Dt*HtT, tixmb/X)V8 

sa«w®0a«t"D©±flj (01 ir«0i 2^©n^ 
fig) fcitas*, *ftfiw©*H«ffltr8A~u>^ 
a&aiscm ^x&j&yx^ssflw (011*© 
umm&m) tornxftmzuz&oizmmznx^ 

[0 0 2 7] CttCkO, »=*-A-9y^iaCi 

*>s«aa»iaDic*^T, a#«:^»tt*xNta» 
*¥@a-r*aa«ffi©isia+^tiftj*^T?»:##Jt6 

ffiai8A~u ^xffiaiacTttjfttibfcfflafflt^. 
^xft«&yx^8t#«bfco. *©wai/fcfta«*« 
**w©aHfcaT"r*©«ftn*. ±ca#ifxtL 
T*@afflasa**a:Hsns a y ->ji/-Art©^>? 

>7D-tfWf*!lii:L. ±12 lfc#**AM 

8A©»»3t 'J >XiaC©»«i©*-A-?y XI 
8B. ae«ty>Xl8C©»»8i:tt«)Dft«Sl8D© 
j&Wi©»x*-A-5yXX8Ci©BlfSI^Wtt. S 

*aas«©«ffltt«, ffl^sn*«ia«©as, as. 
ffla^©ss©iEifB^g, «#«■«»«*©»«, as^ 

[0 0 2 8] 

[K^©^*] K±©RWTa6*ttJ:5fc. IS*«1 
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(6) 



A-?*/ 731*. «ttftL&^7->'Ja>©*JS 

2 a # 3 amr\t, mwmxnamm to> 

©£B»*T&18D£$-fS©-?. ^IgfclUTSfc 
UlleffiVttMS!] 

[0 1 ] u^si i ofmtciRssttottiMaxH®? 
[B2] »*«i©58MS*»r<5©icffl^6nsiBite a? 

^®ffia«»©lW&»S£*TBW88BIT&S. 
[0 3] tt»KK^G*ftiiMttj:bTftKT«fitt« 



#M¥4-2 87 922 



JO 



14] »*ai©|8*l©»*ftll*"r-5y57T* 



5. 



[■5] JWfclC*V»T. S8*n©*?«ft3ttK* 

m*:»rS0T<&s. 

[06] **2C*N»T, *«*B©«ff**-«Wc« 
8t0T$>£. 

[07] gg^lCfcHT. ttffiea&tC*8£tt&fce 

©s«gs©8T£*i-ft*&m0T<&£. 

[08] »#«2©»EKfli*3«©ffijMa3l8©# 
[09] M«92(DSmt:||«tft)MKCtSA~DKM 

[0ii] mm3<Dmmzfmm&<wm®-e 
[012] KM3ojn!t:ff«iidtfwnoinHiH 

K. 5-£B6«La« («»MD 6-tt 

w«&yx;k 1 5-"#x/xjM£gbm 2 
o-sMam. 2 3 

c- u >x«ais, c. -a-*-/t- 
?y7is. D-ftwatne, w-sa. 




HF/H20 



-126- 



(7) 



#BI¥4 - 2 8 7 9 2 




(8) 



ftBB¥4-2 8 7 9 2 2 



II 0] 



II 1] 




W E 



[012] 





(.72) mm m 



02) m% SrH 1 

^Sm^ffitUgiKBT480S«J© 1 *B* 



-128- 



